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. Key challenges for theory-driven evaluation have been the shortage of practical advice for evaluators, ways to manage stakeholder relations, and confusion over what is meant by program theory (Donaldson, Gooler, & Scriven, 2002; Weiss, 1997) .
A critical requirement of theory-driven evaluation is the development and articulation of a clear program theory. Leeuw (2003) recently suggested that methods for constructing program theory could be organized into the policy-scientific, strategic assessment, and elicitation approaches. Sources of information used in theory specification have included stakeholder input from facilitated group work (Chen, 2005) , program documentation, in-depth interviews, and observations (Bickman, 1985; Wholey, 1987) , social science concepts, and previous research in the program domain (Donaldson, 2001; Riggin, 1990) . Some have argued for the integration of methods and sources in the construction of program theory because of the inherent strengths and weaknesses found in each (Bickman & Peterson, 1990; Riggin, 1990) .
One technique that can contribute to the specification of program theory is concept mapping (Trochim, 1989) . Concept mapping is a multistep process that helps articulate and delineate concepts and their interrelationships through group process (brainstorming, sorting, rating), multivariate statistical analyses (multidimensional scaling [MDS] , hierarchical cluster analysis), and group interpretation of the conceptual maps produced. The technique's foundation is rooted in cognitive and organizational psychology. Concept mapping can be viewed as a variant of the elicitation approach for constructing underlying program theory (Leeuw, 2003) . Caracelli and Riggin (1994) reported that concept mapping has demonstrated potential in improving evaluation by providing a systematic mechanism for articulating and visually representing interrelationships of key concepts. Indeed, concept mapping has been used across a number of human service settings in a variety of ways to support evaluation (Trochim, 1986) .
Examples of the wide utility of concept mapping have been published recently in the evaluation literature. Yampolskaya, Nesman, Hernandez, and Koch (2004) demonstrated how concept mapping could help develop specific components of logic models and articulate a theory of change. Shern, Trochim, and LaComb (1999) used concept mapping to assess fidelity when program models were transferred from program designers to staff members. Similarly, Barth (2004) used concept mapping to identify dimensions for rating program quality from which actual data gathered during site visits could be compared. Despite its benefits, including structured participant input and explicit criteria for distinguishing between concepts, concept mapping is used less often than might be expected. Few examples exist in the evaluation literature of concept mapping being used with the specific intent of explicating underlying program theory in theory-driven evaluations (Marquart, 1990; Mercier, Piat, Peladeau, & Dagenais, 2000; Trochim & Cook, 1992) .
Family support programs provide a valuable opportunity for illustrating how concept mapping might be used for program theory development. Models of family support programming are relatively new and have emerged from a variety of theoretical and nontheoretical approaches (Gottlieb, 1988) . Models have included the use of support networks to mediate stress, prevent psychological and emotional problems, promote child and family development, and empower individuals and families (Bond, 1982; Cochran, 1991 Cochran, , 1992 Elias & Branden, 1988) . However, specification has been lacking as to which of these (or other) elements are implemented and in what ways. In particular, questions remain as to how empowerment is conceptualized as a specific part of a family support approach. This conceptual ambiguity has been a long-standing issue, and theory-driven evaluations have been limited to date. Indeed, Olds (1988) indicated that the lack of a clear theoretical framework has left evaluators and researchers unable to specify the benefits families might receive from family support initiatives. This gap has led to confusion about what to assess and to the propensity to measure an unwieldy number of outcomes in the child and family environment (Weiss, 1988) . Consequently, evaluat-ing outcomes of family support programs has proved to be a challenge (Powell, 1987; Family Support America, 2001; Weiss & Jacobs, 1988) .
To further illustrate the benefits of concept mapping for evaluators, this article presents an application of the technique in which the views of the benefits expected from a set family support programs were solicited from program staff members. It was expected that this process would lead to the development of a theoretical outcome framework that would enhance a subsequent theory-driven evaluation.
Method Participants
Participants in the concept-mapping exercise were professional staff members from various family support program sites throughout the state of Delaware. This included individuals responsible for providing direct services, as well as those serving in various administrative roles, including supervision, quality assurance, and site management. Participants were purposefully selected because of their direct connection to the processes and outcomes of the program. Overall, 80% of participants were female. Participants represented geographically diverse regions, with program sites located in both rural and metropolitan areas. More than 80% of the participants were African American, 10% were Hispanic, and 7% were Caucasian. Participants averaged 35 months of involvement with the program, but the range was considerable (e.g., three administrators reported 10 or more years of involvement).
Procedure
Concept mapping was used to build the framework of intended benefits of the family support model as currently implemented. The concept-mapping process was accomplished in six separate sessions, each session lasting between 1 and 2 hours. The Concept System, a proprietary software package designed for the concept-mapping process, was used to handle the entry, processing, analysis, and reporting of the data.
Brainstorming sessions. The first three sessions were conducted with a total of 29 participants. The three brainstorming sessions were held on different days and in separate locations. The brainstorming session activities were included on the agenda at regional quarterly staff meetings. Eleven staff members participated in the first session, 10 in the second session, and 8 in the third session.
The context, rationale, and process for the inquiry were described at the beginning of each session. It was explained that the primary intent was to obtain participants' ideas and perceptions of the family support program of which they were a part. Following the introduction and background, the data collection process began with the brainstorming of items guided by the focus statement: "Generate statements which describe the specific benefits that family members engaged in the family support program should experience." Items were listed on flip charts as articulated by participants and clarified only when needed. A running list was made at each session. Following all three brainstorming sessions, the lists were compiled, items eliminated on the basis of redundancy, and a final statement list was drafted. The generated items served as the core content for the sorting and rating procedures. This data collection method produced a total of 94 items, which are displayed in Table 1 . Structuring sessions. A smaller group of 14 direct service staff members were reconvened for two separate structuring sessions of the concept-mapping process. Structuring sessions were designed to articulate the interrelationships among the concepts by having each participant sort and rate each of the 94 items. Again, these sessions coincided with regular regional staff meetings. Eight participated in the fourth session, and 6 participated in the fifth session. This subgroup of 14 participants was thought to be the most familiar with the daily activities and families involved in the program. In the earlier brainstorming sessions, the administrative subgroup had been included to ensure that an adequate range of items was obtained. However, it was decided to have those only involved in the day-to-day direct service work participate in the sorting and rating of the items at the structuring sessions.
At the two structuring sessions, participants completed two tasks: a sorting task and a rating task. For the sorting task (Rosenberg & Kim, 1975) , the 14 participants received a set of 94 cards, each card with one of the previously brainstormed items. Next, session participants were asked to sort cards into piles according to their similarity. Each worked individually to group the cards into piles "in a way that made sense to them." Thus, participants were asked to decide which items, in their opinions, belonged together. The purpose was to obtain data on how participants perceived the relationships among the items generated in the brainstorming sessions. There were four major restrictions to the sorting process: (a) All items could not be put into a single pile, (b) all items could not be put into their own separate piles (although some items could be grouped by themselves), (c) items could not be placed in two piles simultaneously, and (d) there could not be any "miscellaneous" piles.
For the rating activity, the 14 participants in the two structuring sessions were given the entire list of brainstormed items set in a questionnaire format and asked to rate the items using a 5-point, Likert-type response scale. Each participant was asked to rate the items in terms of how important each item was to his or her idea of program benefits for family members. The response options for the rating scale were relatively unimportant (1), somewhat important (2), moderately important (3), very important (4), and extremely important (5). Because it seemed unlikely that many of the items were totally unimportant with respect to the program, it was emphasized that item ratings should be considered relative to the importance of the other items in the brainstormed set.
Following the two structuring sessions, MDS and hierarchical cluster analyses were conducted and findings were formatted for use in the interpretive sessions.
Brief Description of MDS
A review of the sort data submitted by the 14 participants revealed it to be complete, and all sorts were included in the analysis. Nonmetric MDS was conducted using the sorted data to produce the concept map. The Concept System uses MDS to create a map of points that represents the set of brainstormed statements, on the basis of the group similarity matrix that resulted from the sorting procedure. MDS is based on the measurement model that assumes that the relative similarity of objects can be represented in terms of the relative distance between pairs of points (Kruskal, 1964) .
The sort data from each of the 14 participants were entered into a matrix with 94 rows and 94 columns, corresponding to the 94 brainstormed items. A value of 1 was assigned to a cell for those items sorted together in a pile (e.g., if Items 2 and 26 were sorted into the same pile by Participant A, in Participant A's matrix, 1 would be entered in the cell in which column 2 and row 26 intersected). A value of 0 was assigned to a cell for those items that had not been sorted together. Because an item was considered sorted with itself, the diagonal values of the matrix were equal to 1. The result was a binary symmetric similarity matrix for each of the 14 individu-als. The individual sort matrices were added together to produce a group similarity matrix. This matrix contained the same 94 rows and columns; however, instead of ones and zeros in the cells, the group similarity matrix included the number of participants who sorted the items together in a pile. Hence, values between 0 and 14 were possible. A value of 14 indicated that all participants saw the 2 items in question as belonging together. Likewise, a value of 0 indicated that none of the participants saw the items as belonging together. Finally, the MDS analysis transformed the group similarity matrix into a rank-ordered table of distances between items. This table of similarities (or distances) was used to iteratively place points on a map so that the original table was as fairly represented as possible. The output consisted of a set of plotted X-Y values that formed a "point map," with each numbered point representing an item.
Brief Description of Hierarchical Cluster Analysis
Hierarchical cluster analysis was the second analysis conducted using The Concept System software. This analysis was used to group individual statements on the map into clusters of items that presumably reflected similar concepts. The approach used by The Concept System used the two-dimensional X-Y coordinate data obtained from the MDS analysis as input for the hierarchical cluster analysis and applied Ward's algorithm. In effect, this technique grouped or separated the items on the map, as they were placed by MDS, such that items placed in the same cluster were in contiguous areas of the map. The end product was a "cluster map," which revealed how the MDS points were grouped.
There are no specific, definitive criteria by which the final number of clusters can be selected. The procedure used in this example was to begin with a 10-cluster solution and successively increase and decrease the solutions by 1. The higher and lower solutions were examined and a decision made for each configuration as to whether the separation or merger of clusters appeared to adequately represent the data as stated, organized, and prioritized by participants. From a review of the different configurations, an 8-cluster solution was determined to be the best in preserving the most detail while offering the most substantive interpretation.
A review of the rating data submitted by the 14 participants revealed it to be complete, and the entire set was included in the analysis. The rating data were averaged across the 14 participants for each item and cluster. The average ratings were overlaid on the point map to produce two types of importance rating output. A "point rating map" consisted of the original point map with the average rating per item displayed as vertical columns next to each point. A "cluster rating map" consisted of the cluster average ratings displayed as layers of each cluster.
Interpretive session. The subgroup of 14 participants was reconvened for a final session. The output produced by The Concept System was supplied to each participant for the purpose of labeling clusters as well as offering any preliminary interpretative comments. Participants individually reviewed the brainstormed list, the point map showing the MDS placement of the brainstormed items and their identifying numbers, the cluster map showing the eight-cluster solution, the point map with the average statement ratings overlaid, and the cluster map with the average cluster ratings overlaid. Following the review, a group discussion was held, with participants working cluster by cluster to recommend acceptable labels that captured the content of each cluster. Agreement of the labels among the participants was sought, and in those rare situations in which consensus was not immediately reached, a possible label was suggested.
Following the labeling of the clusters, a guided tour of the map was provided, describing how the analysis constructed the map as well as the meaning of the proximal location of the points. Participants were invited to discuss their interpretations and suggest how the map might be used in the future.
Results
The MDS analysis of the similarity matrix converged after four iterations, producing a final stress value of .04 (Kruskal's Stress Formula 1) and R 2 = .99. The stress value measured how well the particular configuration represented the data. It is essentially a goodness-of-fit measure, with lower values reflecting a stronger relationship between the optimal and actual configurations (Kruskal, 1964) . In this case, the values provided evidence of a strong fit between the configuration (map) and the actual data (group similarity matrix). Thus, the accuracy of the map in representing the way the group of participants organized the items was confirmed.
The result of the two-dimensional solution of the MDS analysis was a sophisticated map of concepts representing several domains. The two-dimensional configuration of the 94 brainstormed items is graphed in Figure 1 . The distances among the points and clusters are fixed in MDS. However, the directionality of the map is subjective, and the map could be rotated in any direction without adjusting the distances. There is no substantive meaning to the fact that "Parenting Behaviors" is at the top of the map and "Social Connectedness" is at the bottom. In the figure, each item is marked by a point with the item identifying number located next to it (for the item corresponding to a number, see Table 1 ). Layers for each cluster indicate the average importance ratings across all items in that particular cluster. That is, the more layers shown, the higher participants rated the importance of the items in a cluster. Averages represented by the layers are actually double averages, averaging across all the participants and across all the items in a cluster. Therefore, even slight differences in clusters are considered meaningful (Trochim, 1989) . In this map, each cluster is shown with its agreed-on label. Location on the map is a function of perceived similarity. That is, the items that were most frequently sorted together are closer to one another than those that were seldom or never sorted together. Clusters of items are indicated by the shaded polygons in Figure 1 . As with items, clusters that are closer together are considered to be more similar.
Reliability and Consistency of Concept Maps
The reliability or consistency of the results of the concept-mapping process was assessed through three methods suggested by Trochim (1993) . First, to estimate a coefficient analogous to split-half reliability, the sample of 14 participants was randomly divided into two equal groups of 7. Similarity matrices were constructed for each group, and separate MDS configurations were calculated. The two halves were correlated, and the Spearman-Brown correction was applied to estimate reliability. The reliability estimate for the similarity matrices was .83 (df = 4,464, p < .001), indicating statistical consistency in the structure of the split-samples configurations. Second, to estimate a coefficient analogous to average interrater reliability, each participant's individual binary sort matrix was correlated with the total similarity matrix. The 14 correlations were averaged, and the Spearman-Brown correction was applied. The average interrater reliability estimate for the participants' sort data was .94 (df = 4,464, p < .001), again indicating statistical consistency in the sorted relationships across participants. Finally, the internal consistency of the importance ratings was calculated across all 94 items of the scale. Cronbach's α for the importance ratings was .94. Taken together, these results indicate that the output of the concept-mapping process was reliable.
Discussion
The application of concept mapping with this set of family support programs illustrates the potential value of the technique for evaluators conducting theory-driven evaluations. First and foremost, concept mapping can be used to help improve design sensitivity in theory-driven evaluation. Output from concept mapping could help determine evaluation questions; inform choices about design, measurement, and analysis; and support interpretation of results. More specifically, results such as those reported here can help evaluators make decisions about outcome measurement and design a data collection strategy that matches the intended benefits of the program under study (Trochim & Linton, 1986) . In this example, the ratings of importance documented which aspects of the program's theoretical outcome framework are most salient to program practitioners and likely to be susceptible to their influence. This information can be used to compare the program's current measurement strategy to determine the degree to which it is consistent with what practitioners perceive as important. Often, program staff members are convinced that their programs have impacts that are not represented in the assessment batteries of most evaluations (Larner, 1992) . Thus, concept mapping can help evaluators facilitate the alignment of what program practitioners think should happen (theory) and what actually does happen (observation), thereby enhancing claims of construct validity.
Second, concept mapping can improve program conceptualizations by representing the complex relationships found in most programs and thus minimizing the risk for simplification, rigidity, linear thinking, and insufficient analysis.
1 Concept mapping can be used to differentiate "theories in use" from "espoused theories" and help move toward a realistic depiction of the program (Argyris, 1982) . Indeed, variations in underlying program theories, including differences in intervention targets, goals, and expectations, have revealed implications for evaluation and the success of programs (e.g., Duggan et al., 2000; Powell, 1988 ). In the current illustration, the concept map highlighted the multiple relationships between staff-perceived benefits and by their relative location on the map indicated the strength of those relationships. Thus, evaluators are able to recognize that in practice, outcomes are not viewed independently but are related in a multiple domain framework. Furthermore, the identification of an explicit focus on empowerment within the family support program is one example of the conceptual benefits that can arise from the use of concept mapping. In comparison with the cursory guidance on empowering parents found in the program materials, the level of detail offered by program practitioners as to the expected benefits for program participants was fairly sophisticated. The concept map depicted a rich description of psychological empowerment, as it might exist in practice, which is conceptually consistent with previous theoretical and empirical work on the subject (cf. Zimmerman, 1995) . The presence of a focus on empowerment within the model is an important issue for any theory-driven evaluation of the family support program. Clearly, practitioners perceive that program participants should experience benefits related to empowerment as a result of their engagement in the program, even in the face of limited information about how this might be facilitated and achieved. This should signal to the evaluator the need to consider how empowerment is operationalized in the implementation of the model that might not be obvious in the program documentation.
Finally, concept mapping can be a valuable, practical tool in building and maintaining good stakeholder-evaluator relations. In general, theory-driven evaluations require considerable interaction with stakeholders to construct the program theory, determine evaluation questions, and solicit input for the design. Proponents of theory-driven evaluations have argued for the need to recognize the operator-dependent nature of programs and account for the assumptions and perceptions of those most closely associated with the program (Rossi, 1978; Weiss, 2000) . As illustrated in this example, concept mapping facilitates active involvement in the creation of knowledge whereby the evaluator is not isolated from the thinking of program staff members about what occurs during implementation. It uses the language of those engaged in the process rather than the terms of the evaluator. Indeed, the process of concept mapping can be as important as the product, because stakeholder input is elicited and incorporated throughout the entire process. Buy-in from program staff members can be beneficial to evaluators conducting theorydriven evaluations. Huebner (2000) found that staff members tended to be more cooperative throughout the course of an evaluation when it was conducted on the basis of a common understanding and shared view.
Concept mapping can help translate complex conceptual ideas into easily understood visual representations, forming the basis of program theory, as illustrated in the present example. A strength of the technique is that concept mapping is designed to bring order to the task of theorizing, which is often difficult for groups to accomplish in less structured approaches. Concept mapping blends qualitative and quantitative methods to elicit, represent, interpret, and assess the quality of a variety of program conceptualizations. It could be used, for example, to articulate specific elements related to program activities as an additional step in the development of a comprehensive program theory. Thus, a map of the intended benefits (outcomes) could be combined with a map of program activities (processes) to offer a more complete program theory.
Limitations and Issues of Concept Mapping
Concept mapping is one technique for use in theory construction; as such, it should be viewed as only one source of information when building comprehensive program theory. It should be noted that concept maps themselves do not necessarily constitute theory. Rather, they represent a conceptual framework and provide a foundation from which a program theory might be derived. In addition, the specific individuals who participate limit the breadth and depth of the conceptualizations that emerge from the concept-mapping process. Riggin (1990) emphasized that theorizing about a program occurs at different levels, depending on the knowledge base and experience of those engaged in the process. Although inclusion of widely diverse groups may be important for the validity of conceptualizations, this may also make program theory specification more difficult and less specific (Marquart, 1988) . Therefore, careful attention should be given to which stakeholders are involved in the concept-mapping process and what their relationships are to the program under study. To protect against misspecification through unchecked acceptance of stakeholder viewpoints as valid program theory, Chen and Rossi (1983) argued for the verification of stakeholder conceptualizations with available social science concepts.
Accuracy in program theory specification also depends on and is limited by the scope of the brainstorming prompt. Variations in the prompt would ultimately lead to different conceptualizations, because different content would emerge during brainstorming. Thus, clarity during the brainstorming phase is critical to avoid incorrect interpretations. For example, in this illustration, the prompt focused on the generation of perceived benefits. It is important to recognize that what emerged from this process was theorizing about outcomes, not a complete program theory. Thus, it would be inaccurate to claim the concept map represents a more comprehensive program theory without further work.
Finally, concept mapping requires either the use of specialized, proprietary software or a thorough understanding of multivariate analyses and graphical representation. Although the available software package enables users to easily manage all steps of the concept-mapping process, the cost may be prohibitive in theory-driven evaluation efforts for which resources are limited. Conversely, all phases of the process can be completed manually using standard wordprocessing, statistical, and graphics applications. However, the time required by the evaluator and commitment from the participants may not be reasonable in many situations. Chen and Rossi (1983, 1987) argued for more concrete theories about how programs work. More recently, emphasis has been given to methods and techniques that can make program theory construction transparent and more precise (Leeuw, 2003) . Without a detailed theory or model, the benefits of theory-driven evaluation are difficult to achieve. Concept mapping can offer evaluators an additional technique to include in their repertoire as they consider ways to specify program theory as part of theory-driven evaluations.
Conclusion

Notes
1. For a detailed discussion of the issues related to the use of ecological models in family support evaluation, see Weiss (1988) .
